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THE ORGANISATION OF A NATIONAL PUBLIC HEALTH LABORATORY SERVICE 


by A. LANDSBOROUGH THOMSON, C.B., D.Sc. 


Principal Assistant Secretary, Medical Research Council 


I. The Situation before the War 


Modern laboratory methods bring powerful aid to a Medical 
Officer of Health in the discharge of his responsibility for 
the control of infectious disease. In performing this im- 
portant task he is clearly entitled to all the assistance that 
science can give ; yet in actual practice he may count himself 
fortunate if he is able to call upon a thoroughly efficient 
public health laboratory service—staffed by trained specialists, 
adequately equipped and conveniently placed. 

The difficulty, so far as Great Britain is concerned, arises 
incidentally from the way in which public health administra- 
tion has developed. Executive responsibility rests primarily 
with local authorities, although general guidance is given by 
the appropriate departments of the central Government. 
The communities administered by these local authorities 
vary greatly in size and resources, ranging from large cities 
to small or sparsely populated rural districts. Each authority 
employs its own public health staff, and only the most 
important can afford to include in this a complete laboratory 
service. 

Most local authorities are thus compelled to rely on such 
assistance as can be obtained from laboratories intended 
primarily for other purposes. Many university laboratories, 
for instance, undertake routine work for neighbouring local 
authorities, but this function is naturally subordinate to the 
claims of teaching and research. The work done is of a 
high technical standard ; but it cannot easily extend to the 
provision of a complete service, including constant avail- 
ability for personal consultation and for participation in 
field investigations. Similarly, many hospital laboratories 
make examinations for public health purposes, but their 
main work is of a different kind. They are interested in 
the individual case, with a view to its diagnosis and treat- 
ment, rather than in the herd from the standpoint of pre- 
ventive medicine: their methods are those of clinical 
pathology, consisting largely of work which is not bacterio- 
logical in nature. 

In other cases the Medical Officers of Health have to depend 
on laboratories run on commercial lines and often situated 
at a distance which precludes personal consultation and 
may involve serious deterioration of specimens in transit. 
Or again, the work may be done locally by persons who do 
not possess the necessary specialised training and experience. 
In the extreme case laboratory aid may be practically non- 
existent. 

The remedy is to make provision on a broader basis by 
setting up laboratories to serve groups of local authorities 
and to deal with work sufficient in amount to justify the 
overhead cost of adequate establishments. The effective- 
ness of such laboratories will be further increased if they 
form part of a national service. Even an important local 
laboratory cannot cover the whole range of work with 
maximum efficiency, and it should therefore be in a position 
to refer particular types of examination to selected specialists 
elsewhere. Its staff cannot be large in number, and it 
should accordingly be able to draw upon a common pool of 
skilled personnel for substitutes to fill temporary vacancies or 
for reinforcement in times of exceptional local stress. Most 
important of all, the organisation of public health laboratories 
on a national basis is a means of providing an epidemiological 
intelligence network covering the whole country—for epi- 
demics observe no administrative boundaries and the source 
of infection has often to be traced across the areas of many 
different local authorities. 

Before the present war no such national service existed in 
Great Britain. A small central laboratory was maintained by 
the Ministry of Health, but its activities were restricted to 
certain special kinds of work. The Ministry also regularly 
collected epidemiological information relating to England 
and Wales—but not necessarily based on laboratory reports, 
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from which the earliest and most precise information jg 
often to be obtained; and from time to time it conducted 
special investigations. Similar functions were performed by 
the Department of Health for Scotland. 


IT. The Scheme brought into Effect at the Outbreak of War 


It was in these circumstances that a Government decision 
was taken to include plans for an Emergency Public Health 
Laboratory Service among the preparations to be made in 
case of war. It was considered that the risk of serious 
epidemics might be much increased under war conditions, 
which were likely to include large movements of population 
and troops, interruption of normal services, and other 
factors. Many parts of the country, particularly in the 
south of England and Wales, were considered to be 
dangerously vulnerable owing to lack of adequate laboratory 
facilities for the diagnosis and control of infectious disease, 
It was therefore considered necessary to augment the existing 
arrangements by means of a special organisation which would 
fill the most important gaps. 

Preparations were accordingly begun early in 1938. The 
planning and direction of the Service were entrusted to the 
Medical Research Council, acting in this particular matter 
on behalf of the Ministry of Health. The main scheme 
covered England and Wales, excluding the metropolitan area. 
Special arrangements were made for Greater London, and a 
separate scheme was organised by the Department of Health 
for Scotland. 

Existing laboratory accommodation in universities, public 
schools and other institutions was designated for the purpose. 
Bacteriologists normally engaged in teaching and research, 
together with the staff of the Ministry of Health Laboratory, 
were allocated. Arrangements were made to borrow some 
of the necessary equipment, and the balance was purchased 
and stored. Provision for transport was also made. 

As a result of these preparatory measures it was possible 
to mobilise the Emergency Public Health Laboratory Service 
immediately on the outbreak of war. Since then the scheme 
has been modified in various respects in the light of experience. 
The Service now consists of central laboratories at Oxford, 
Cambridge and Cardiff, and of smaller laboratories at 
Horsham, Winchester, Exeter, Ipswich, Norwich, Northamp- 
ton, Leicester, Lincoln, Northallerton, Hereford, Carmarthen, 
Aberystwyth and Conway. In addition, a number of the 
principal permanent laboratories have been associated with the 
Service, so that they now contribute to the common pool of 
information and are able to call for special help when required. 

To an increasing extent the Emergency Laboratories have 
been asked to undertake all the work of the local authorities 
in their area, and this is done in return for a contributory 
payment based on peace-time expenditure. As a matter of 
principle, these payments by local authorities are on a fixed 
annual basis, so that the amount of work demanded by 
Medical Officers of Health is not limited by considerations of 
false economy (as may happen where a fee is charged for 
every specimen). The laboratories also do work of relevant 
nature for military units. 

The Service has not only aimed at a high standard of 
laboratory work, but has made a special feature of the 
availability of the staff for personal consultation by Medical 
Officers of Health and for participation in field inquiries. 
The fact that the laboratories form part of a single organisa- 
tion has made it possible to develop a system whereby they 
refer particular kinds of work to specialists elsewhere within 
the Service. It has also facilitated the transference of 
personnel to meet changing requirements. The associated 
as well as the constituent laboratories have kept the head- 
quarters of the Service informed on matters of epidemiological 
interest, and have thus greatly assisted the co-ordination of 
efforts for the control of outbreaks affecting wide areas. 
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An example of co-ordinated laboratory and field work 
may be given. The occurrence of several scattered cases of 
typhoid fever in a certain county was investigated by one of 
the Emergency Laboratories, and the opinion was formed 
that the infecting agent had probably been carried by milk. 
Although most of the patients had been supplied from 
different dairies, all these dairies had drawn some of their 
milk from a particular wholesale depot. Inquiry showed 
that the milk coming into this depot was derived from four 
different sources. One of these, a group of farms in another 
county, came especially under suspicion, but inspection of 
each of the farms failed to reveal the presence of anyone with 
a history of typhoid fever. The quest for the original source 
of infection was thus held up for the time being. One 
point, however, was established: the strains of typhoid 
bacilli isolated from the patients were referred to a specialist 
attached to the headquarters of the Service, who found that 
all these strains belonged to a single bacteriophage type, D4, 
which had not previously been encountered in Britain. 
This left little doubt that all the patients had been infected 
from the same original source. 

Months elapsed before a further group of cases occurred, 
this time in a different part of the county in which the first 
outbreak took place. It was found that the dairy supplying 
the patients had received milk from the same wholesale 
depot as before, and again the organisms isolated from the 
cases belonged to the D4 type. 

The clue to the puzzle was provided a few months later, 
when a single case of typhoid fever occurred in the other 
county from which some of the depot’s milk supply came. 
Inquiry into the source of infection in this case showed that 
the patient had until recently been employed as a milkman 
at one of the farms of the group that had been under suspicion 
a year earlier. A full investigation at this farm led to the 
discovery that the owner, although his medical history had 
not given rise to suspicion on the former occasion, was in fact 
a chronic typhoid carrier. It could therefore be concluded 
that, through faulty personal hygiene, he had occasionallv in- 
fected the milk which he had been sending to the wholesale 
depot. Thus, the co-operation of several laboratories with 
each other and with field investigators led finally to the 
detection of the distant source responsible for the outbreaks. 

A different kind of co-operation is exemplified in measures 


which were taken with regard to a certain foodstuff of national 
importance that was being introduced into this country. 
Preliminary bacteriological examination by the Government 
department responsible for distribution of this foodstuff 
raised some doubt as to its wholesomeness for human con- 
sumption, and there was, accordingly, urgent need- to examine 
numerous samples of the product on its arrival at the ports. 
The Emergency Public Health Laboratory Service was ap- 
proached, and arrangements were at once made for the 
distribution of samples among about fifteen laboratories and 
for the collection of their reports at a single centre. In this 
way the supply of the foodstuff was kept under constant 
supervision. Defects in its quality were found, and as a 
result the authorities were able to arrange for measures in 
the country of origin which led to an improvement in the 
method of production and to the material being made 
more wholesome for human consumption. 


Ill. The Future 


The Service, although still on an emergency basis, has 
become an integral part of the public health organisation of 
the country. Medical Officers of Health in areas which 
were formerly poorly served appreciate the facilities which 
are offered, and there has been wide recognition of the value 
of a service organised on the lines which have been described. 
Hopes are therefore entertained that these emergency arrange- 
ments will be succeeded by a permanent system of a similar 
kind after the war. Although official decisions on this 
point have not yet been taken, there can be little doubt that 
improved provision for public health laboratory and epi- 
demiological work will form an essential part of the extended 
medical services which are now being planned. 

The benefits which may be expected are by no means 
static but should be cumulative in effect. An efficient 
laboratory service is not merely an instrument of routine 
but also a weapon of research. Experience has shown that 
organised investigations into epidemiological problems are 
capable of yielding important additions to general knowledge 
as well as information of immediate utility. The function 
of such a service is, therefore, not only to apply existing 
knowledge but at the same time to increase that knowledge 
and thus constantly to improve and extend the methods of 
preventive medicine. 


Dr. A. Landsborough Thomson is Principal Assistant Secretary of the Medical Research Council 
—the British Government organisation responsible for the promotion of research work in medical 


science—and Secretary of the Tropical Medical Research Committee of the Council. 


He is 


also an ornithologist with a special interest in bird migration, on which he has published books 


and papers. 


Dr. Landsborough Thomson has been a member of the Medical Research Council’s headquarters’ 
staff since 1919. During the present war, and in the period immediately preceding it, he has 
been specially concerned with the administration of technical services which the Council has 
undertaken to direct, as an emergency measure, on behalf of the Ministry of Health. 


65 


THOUGHTS ON THE ORIGIN OF INFLUENZA 
EPIDEMICS 

by C. H. Andrewes, Proceedings of the Royal Society of 
Medicine, 36, 1-9, November 1942 


In spite of the great amount of work on influenza which has 
been done in the ten years since the first strains of the virus 
of epidemic influenza were isolated by Andrewes, Laidlaw & 
Smith (1934), many problems remain unsolved. In a stimu- 
lating presidential address delivered before the Section of 
Pathology of the Royal Society of Medicine, Dr. C. H. 
Andrewes of the National Institute for Medical Research, has 
reviewed the present position and put forward ideas which 
might explain some of the apparent inconsistencies in the 
behaviour of epidemic influenza. The published account of 
this address by such an authority on the subject deserves 
the earnest consideration of all who are interested in this 
important disease. Such a paper cannot be adequately 
summarised and only the main points can be mentioned 
here. 

Andrewes draws attention to the fact that while the original 
viruses isolated from epidemic influenza, and now labelled 
influenza A virus, have been responsible for most of the 
widespread epidemics, the more recently identified B virus 


has also been isolated from quite a number of epidemics. 
It has been suggested that B virus behaves rather like an 
endemic virus with occasional outbreaks. In some outbreaks, 
however, cases occur in which neither A nor B virus can be 
isolated and these have been provisionally labelled influenza Y. 


' Such findings may suggest that epidemics are caused by a 


number of different viruses, only two of which have yet been 
recognised. Andrewes, however, thinks that there may be 
more unity in influenza than such a view indicates. 

Even in epidemics due to influenza A virus there are 
differences in the properties of the strains of virus recovered, 
not only in their antigenic structure and rapidity of spread in 
man, but also in their adaptability to laboratory animals. 
Andrewes tabulates variations in virus strains noted since 
1933. In Britain, influenza A is prevalent only every other 
year, and during epidemics, subclinical infections appear to 
be common. Between epidemics, however, the virus appar- 
ently disappears. The work of Shope (1942) suggests that 
between epidemics of swine influenza the virus survives in 
lung worms and earth worms, and in the pig itself. While 
Andrewes thinks that a similar helminth reservoir of human 
influenza A virus is unlikely, Shope’s work has shown that 
an influenza virus can survive in a masked form; it seems 
not unlikely that human influenza virus can exist in an occult 
form, perhaps in human beings. 
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With regard to antibodies in relation to immunity, it has 
been shown that the presence of potent antibodies in a 
person’s serum only diminishes to a limited extent his liability 
to infection. 

To find a solution for these various difficulties Andrewes 
postulates the existence of different grades of influenza virus. 
Grade I, the basic influenza virus, would resemble the de- 
graded forms of many. bacteria lacking a familiar antigen ; 
it would lack the power to cause symptoms or stimulate the 
formation of A antibodies in man or to infect laboratory 
animals. It would, in fact, lack those properties by which its 
presence could be detected. Such a basic virus, being passed 
with other respiratory pathogens might, by chance passage 
through individuals lacking A antibody or otherwise having 
low powers of resistance, increase in virulence and power 
to form A antigen. Andrewes pictures influenza virus as 
increasing in this way through varying grades of virulence. 
Grade II virus is the hypothetical agent responsible for the 
clinical influenza at present called Y. When Grade IV has 
been reached, the virus would be infective for ferrets, some- 
times for mice and would now be recognizable as A. When 
the highest grades of virulence (Grades VI and VII) were 
attained, influenza in man would occur in pandemic form. 
The occurrence of influenza in a community may also, of 
course, be influenced by specific or non-specific resistance to 
the virus; nor need the viruses of one outbreak all belong 
to the same grade of virulence. 

Epidemiological records suggest that since the 1890 pan- 
demic, influenza has been much more prevalent in Britain 
than before that event. Although influenza A has not been 
detected in certain years since 1933, the prevalence of clinical 
influenza every year has been high in comparison with that 
of the pre-1890 era. Andrewes suggests that the influenza 
virus has been regularly taking a heavier toll of human lives 
since 1890, but that only in certain years have circumstances 
allowed it to attain that grade at which it becomes recognizable 
as influenza A. In the field of prevention Andrewes suggests 
that improved aerial hygiene, such as better ventilation, the 
use of ultraviolet radiation, and antiseptic mists, if they 
decreased other respiratory infections, might make it difficult 
for influenza virus to acquire epidemic virulence. While 
present methods of vaccination have only a limited value in 
protecting individuals, the disease might quickly fade out if 
introduced into a recently vaccinated closed community with 
a high antibody level. While the use of intranasal instillation 
of attenuated virus might be an effective immunizing pro- 
cedure, such a method could only be used in face of a grave 
menace and if one were fairly sure that the virulence of such 
a virus would not get beyond control. 
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STUDIES ON AIR-BORNE VIRUS’ INFECTIONS: 
I. Experimental Technique and Preliminary Observations on 
Influenza and Infectious Ectromelia 
by D. G. F. Edward, W. J. Elford & P. P. Laidlaw, Journal of 
Hygiene, 43, 1-10, January 1943 
As aerial warfare necessitated the crowding together of people 
in air raid shelters in the large towns of Britain, the dangers 
of air-borne infection in such conditions seemed an urgent 
problem. For this reason an experimental investigation was 
begun soon after the outbreak of war by a group of workers 
at the National Institute for Medical Research in London 
under the direction of the late Sir Patrick Laidlaw. Because 
epidemic influenza was one of the diseases likely to spread 
in shelters, experiments with the influenza virus were made. 
Wells & Brown (1936) in America had previously shown that 
influenza A virus could be recovered from the air in a tank 
up to one hour after suspension of virus had been atomized 
into it, and more recently Wells & Henle (1941) have recorded 
the transmission of influenza infection to mice by exposing 
them to aerosols of the virus. 

The virus used by Laidlaw and his colleagues was the mouse- 
adapted strain of P.R. 8 influenza A virus. The virus sus- 
pension was obtained from the lungs of infected mice. It 
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was atomized into a small flask where the larger droplets 
were trapped on the bottom of the flask. The aerosol was 
then passed into a large aspirator jar over water or a saturated 
solution of calcium chloride. The aerosol in the aspirator 
jar was usually allowed to stand for about 15 minutes to 
allow the larger particles to settle. It was then passed to a 
desiccator containing mice which were exposed to the aerosol] 
for periods of up to 30 minutes. Samples of the aeroso} 
could also be trapped in a separate small centrifuge bottle 
containing a measured amount of broth. The virus content 
in the aerosol could then be estimated by tests of this broth 
for infectivity in mice by nasal instillation. 

The length of time during which the aerosols retained their 
infectivity was investigated. The aerosols were sampled 
immediately and at chosen intervals after atomization (a) by 
filling the centrifuge bottles and then titrating the virus 
deposited in the broth by centrifugation, and (b) by direct 
exposure of mice in the desiccator. When an aerosol was 
collected over water it was found that the loss in infectivity 
was slight after 15 minutes, but after 30 minutes the loss 
amounted to 90 % and after 1 hour to 99%. On the other 
hand, the dry aerosol (collected over saturated solution of 
calcium chloride) was much more persistent. After 1 hour 
there had been a tenfold decrease in infectivity and after 
3 hours 1% of virus remained. Further experiments ap- 
peared to show that the more rapid disappearance of infected 
particles in an atmosphere of high humidity was due to 
settling out. It was estimated that the aerosol collected over 
water had a mean particle size of approximately 2-3 u while 
that over saturated calcium chloride solution was 1-3 wu. 

To estimate the concentration of virus in the aerosols, 
mice were exposed either for a fixed time to dilutions of aerosol 
or for varying times to full strength aerosol. It appeared 
that 500 cm.* of tenfold diluted aerosol breathed by a mouse 
would produce an influenzal infection comparable to that 
resulting when the equivalent of 5 cm.* of full strength aerosol 
was given in fluid intranasally. The authors suggest that, of 
breathed virus, as little as 1 °% may reach the lungs, most of 
the virus being retained in the nasal and respiratory passages. 

The methods described have been found by the authors to 
be suitable for the study of other viruses—infectious ectro- 
melia of mice, vaccinia and herpes—and are particularly 
valuable for the study of the disinfectant action of ultra- 
violet rays and chemical antiseptic aerosols on virus suspended 
in the air. 
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STUDIES ON AIR-BORNE VIRUS' INFECTIONS: 
II. The Killing of Virus Aerosols by Ultra-Violet Radiation. 
by D. G. F. Edward, D. Lush & R. B. Bourdillon, Journal of 
Hygiene, 43, 11-15, January 1943 
The effectiveness of ultra-violet rays in destroying sprays of 
bacterial cultures has been demonstrated by Wells & Wells 
(1936) and confirmed by others (Andrewes et al., 1940). 
Wells & Brown (1936) and Wells & Henle (1940) have shown 
that aerosols of influenza virus could be rendered non- 
infective for ferrets and mice by ultra-violet rays. The present 
authors, working at the National Institute for Medical Re- 
search in London, have now investigated the effect of ultra- 
violet rays on the viruses of influenza A, vaccinia, and herpes 
simplex under laboratory conditions. 

Suspensions of influenza virus were prepared from infected 
mouse lungs. Infected chorioallantoic inembranes from 


hens’ eggs were used as the source of virus for vaccinia and , 


herpes. The technique used to obtain the aerosol sprays 
was that described by Edward, Elford & Laidlaw [see BMB 
66], the aerosols being collected over calcium chloride 
solution. Two low pressure mercury vapour “ germicidal ” 
lamps were used as sources of ultra-violet radiation ; both 
gave a high proportion of their radiation at wave-length 2537A. 
The virus aerosols were exposed at a distance of approximately 
2 cm. to the light while passing through either (1) an annular 
silica cylinder of mean radius 3-08 cm. or (2) a silica tube 
closely twisted into a spiral of 4-75 cm. mean radius. 

The presence of influenza virus in irradiated aerosols was 
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tested by exposing mice to them. Tests for the presence of 
vaccinia or herpes virus were made by passing the aerosols 
into centrifuge bottles containing a measured amount of 
broth. After centrifugation the broth was tested for infec- 
tivity on the chorioallantoic membranes of hens’ eggs. It 
was found that radiation was effective in killing aerosols of 
influenza virus exposed for six seconds or more. No viable 
virus was recovered from 15 cm.* of vaccinia aerosol irra- 
diated for 1 second whereas there were from 175 to 600 
virus particles in the same volume of unirradiated aerosol. 
Probably more than 90 % of the virus was killed when the 
exposure time was reduced to 0-5 second. The findings 
with herpes aerosols were similar to those obtained with 
vaccinia virus. 

The results confirm the susceptibility of influenza virus to 
ultra-violet rays as demonstrated by Wells and his colleagues ; 
they further support the view that “* germicidal ” lamps are 
likely to be useful in reducing the infectivity of air contami- 
nated with particles from persons suffering from virus infec- 
tions of the respiratory tract. 
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LABORATORY INFECTION WITH MURINE TYPHUS 
by M. van den Ende, E. H. R. Harries, C. H. Stuart-Harris 
& A. J. Steigman, Lancet, 1, 328-332, 13/3/43 


This paper describes the occurrence cf typhus infection in 
five workers in a research laboratory in London and seven 
workers in a military laboratory in another part of England. 
The account is written by the staff of two laboratories. and 
London County Council medical officers who had charge of 
certain of the cases. Four of the London workers, who had 
received a course of Castafieda rat-lung vaccine and two 
courses of Cox’s yolk-sac vaccine, all became ill 2-10 days 
after commencing work involving the intranasal inoculation 
in mice of rickettsia of murine typhus. Another worker who 
had received one course of each type of vaccine was infected 
and developed symptoms later. The workers in the military 
laboratory had received a course of Cox’s vaccine and a 
“recall ’’ dose some months later. Very shortly afterwards 
intranasal mouse inoculations and egg culture of the murine 
virus were begun, and five out of the seven workers exposed 
to the greatest risk developed typhus. Two others, including 
one who paid only short daily visits to the laboratory with- 
out actually taking part in the work, became infected later. 
At the second laboratory a Tunisian epidemic strain was 
also being used, but the clinical and other findings in the 
cases were the same as those in the London laboratory. 

Gloves, masks, glass and metal inoculation boxes and, at 
one laboratory, oilskin capes were used during the intranasal 
inoculation of the mice, but from trials made with Chromo- 
bacterium prodigiosum it is clear that large numbers of in- 
fective particles are disseminated and remain in the air for 
the greater part of an hour after such work. The authors 
speculate as to whether the inhalation of infective louse 
feces may play a part in the natural spread of typhus. 

The clinical details of the cases, of which three were 
moderately severe, five mild, and four ambulant, are given. 
Onset was indefinite but headaches were constant and 
muscular pains were a frequent symptom. Ten to 14 days 
of remittent or intermittent fever followed, with chills and 
progressive worsening of the symptoms as evening ap- 
proached. In only three of the cases was there a definite 
rash. One had severe sequela, mainly tachycardia, indi- 
cating the need for prolonged convalescence with absolute 
rest 

The virus was not recovered from any patient by animal 
inoculation of the blood, or by the feeding of lice in the one 
case in which it was tried. The fact that all the subjects had 
had courses of vaccine may account for this failure, and for 
the mildness of the disease even in the three subjects over 
45 years of age. All patients, in the second week, developed 
or showed an increase in titre of agglutinins to Proteus OX19, 
attaining a maximum in early convalescence. The only 
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significant change. in the blood picture was a neutropenia 
with a relative or absolute monocytosis in all but one of the 
8 cases examined. The neutrophil count averaged 3776, 
monocytes 702. There was a relative monocytosis of 
5-18 % (normal, 2-5%). The blood picture returned to 
normal after 2 or 3 weeks. Since the symptoms in the first 
week are indefinite, and the Weil-Felix reaction is not yet 
helpful, these findings may be of value, as the only other 
infections in which they occur are rubella and infectious 
mononucleosis, which are unlikely to be mistaken for typhus. 
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EXPERIENCES WITH TYPING OF TYPHOID BACILLI 
BY MEANS OF Vi BACTERIOPHAGE : A Report to 
the Medical Research Council 

by A. Felix, British Medical Journal, 1, 435-438, 10/4/43 


The author, whose laboratory researches on typhus and 
typhoid fever are well known, first described the “ Vi” or 
virulence antigen which exists in most freshly isolated strains 
of Bact. typhosum. Craigie & Yen (1938), working in 
Canada, were able to obtain preparations of bacteriophage 
which were specific in their action against certain strains of 
typhoid bacilli possessing the Vi antigen, and could be used 
for identifying these strains. All strains isolated from 
persons infected from the same source are of the same phage- 
type. The phage-type of any strain is a stable character, so 
that cultures isolated over a period of time from a single 
carrier are constantly found to be of the same type. Craigie 
found that he could type almost all his typhoid strains by 
the use of 18 phages. It was clear, therefore, that this new 
method provided the epidemiologist with a valuable means 
of proving the common origin of a group of cases and perhaps 
of detecting the source of infection. 

Felix is at present working with the Emergency Public 
Health Laboratory Service, which has been organised during 
the war by the Medical Research Council [see BMB 64], 
and through this Service he collected and typed 440 strains 
of typhoid bacilli isolated in Great Britain during 1940-42. 
Although the cases and carriers thus typed form only a 
fraction of the total number of cases notified, they give some 
estimate of the phage types prevalent during that period. 

Of the 440 strains, 314 were typed by nine of Craigie’s 
phages. Of the remaining 126, 8 strains did not possess Vi 
antigen and 118 were “ imperfect’ Vi forms, that is, they 
contained Vi antigen but were resistant to the action of the 
18 specific phages. Using the method described by the 
original workers, the present author was able to prepare 
four new Vi-type phages by means of which 49 of the “ im- 
perfect ’”’ forms could be grouped. It was thus possible to 
type all but 15-9% of the typhoid strains. Half of these 
untyped strains were derived from three outbreaks. The 
commonest types were El, A and C. There was evidence 
that 11 of the 13 types found were indigenous to Great 
Britain, the other 2 representing infections probably acquired 
in other parts of the world. 

Endemic foci of infection, maintained by chronic carriers, 
still exist throughout the country. The number and im- 
portance of these foci can be judged by the experience in 
one English county, where 62 cases of typhoid occurred in 
the period under review. The phage test showed that these 
cases originated from at least six different sources and their 
distribution made it likely that the number of active foci 
was considerably greater. It is obvious that the investiga- 
tion of sporadic cases is almost impossible without some 
means of separating infections arising from different sources 
from one another. The phage test is at present the only 
laboratory method which enables this to be done, and the 
present paper is a plea for the extended use of the typing 
technique. 
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AN ENDEMIOLOGICAL STUDY OF BACT. TYPHOSUM 
TYPE D4 
by W. H. Bradley, British Medical Journal, 1, 438-441, 10/4/43 


The author is an epidemiologist on the staff of the British 
Ministry of Health. This paper gives an interesting account 








of the way in which the co-ordinated efforts of the medical 
officers in the field and the workers in the laboratory were 
successful in tracing the vehicle and source of infection of 
23 cases of typhoid fever which occurred over a period of 
two years in three counties not far from London. 

The first cases occurred in the early months of 1941. They 
apreared in different households scattered over an area of 
about 100 square miles [259 km?.] and there was no obvious 
connection between them. Such cases present great difficulty 
to the epidemiologist who, until recently, had no means of 
knowing whether they were infected from one or from a 
number of different sources. The method of typing typhoid 
bacilli by the bacteriophage test [see BMB 69] is, however, 
now available. The organisms from all these cases were 
found to belong to a new type, designated D4, which had 
not hitherto been described. This was of considerable 
significance since it suggested at once that all the victims had 
been infected from a single source. 

The problem was not solved until the following year. 
More cases appeared in another town in the same area, and 
secondary cases occurred in other districts. The connection 
of these cases with the same source of infection was strongly 
suggested by the fact that the organism isolated was again 
Bact. typhosum D4, a type not reported from any other part 
of the country. 

It was suspected that infection might have been conveyed 
by milk, but the affected persons had been supplied by at 
least nine different dealers. It was found that these suppliers 
all obtained their milk from one distributing depot, which in 
turn received milk from four sources. By careful observa- 
tion of the method of distribution, one of these sources, 
consisting of a group of 13 farms, became suspect. The 
particular farm was fortunately indicated by the occurrence 
of typhoid fever in a labourer who had worked there, and 
further investigation revealed that the farmer was the carrier 
of type D4 typhoid bacilli responsible for the widespread 
infections. He lived 100 miles distant from the scene of 
most of these infections. It was probable that the milk 
had become infected not during milking but by rinsing of 
churns with contaminated water from the well on the farm. 
Contamination of the milk on four days only during the two 
years could have accounted for the occurrence of all the cases. 

Apart from the assistance given to the investigator by the 
new typing technique, this account is of interest in that it 
shows that a milk-borne outbreak is not necessarily explosive 
and of great magnitude, but may take the form of scattered 
sporadic cases. 


[Reference is also made to this outbreak in BMB 64.} 
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OBSERVATIONS ON FLEXNER DYSENTERY . 
by W. A. Caldwell & S. W. Hardwick, Edinburgh Medical 
Journal, 50, 129-139, March 1943 


The authors, of the Mental Health Services of the London 
County Council, report an epidemic of dysentery involving 
102 male and 255 female cases which occurred in West Park 
Hospital, Surrey, in 1941 and the early months of 1942. 
During the first nine months of the outbreak, MacConkey’s 
medium was used for making cultures from the stools, and 
with this medium only a small number of female cases 
proved positive to B. dysenteriae Flexner. In November, 
1941, the desoxycholate citrate medium described by Hynes 
(1942) was substituted, and stools were collected in a special 
glycerine saline solution containing phenol red made to a 
pH of 7-4 with sodium phosphate. In this solution there 
is no urgency for stools to be cultured. Rectal swabbing, 
which had been carried out extensively, was discontinued, as 
it had been found that feces gave a higher percentage of 
positive results. By these new measures it was demonstrated 
that 70% of female cases were of true Flexner dysentery. 
Early cases were treated by the sodium sulphate treatment 
of Manson-Bahr (1939), but when sulphaguanidine became 
available this was substituted, the course of treatment given 
being that described by Anderson & Cruickshank (1941) 
with the dosage increased slightly. Results from this sul- 
phonamide were highly satisfactory. When given within 
three days of the onset of symptoms, stools became bacterio- 
logically negative within seven days and symptoms ceased 
within two or three days. If treatment was delayed for 
seven days or more, symptoms persisted longer and stools 
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remained positive up to 25 days after the first administration 
of the sulphaguanidine. Firor (1942) recommends succiny| 
sulphathiazole in preference to sulphaguanidine, as it is of 
high anti-bacterial potency, low toxicity, is absorbed poorly, 
and has a high local concentration in the bowel. The 
present authors intend to treat in the near future a few 
sulphaguanidine-resistant cases and three chronic carriers 
(one of over two years’ duration) with this new drug. 

A detailed investigation of the disease in a particular 
section of the hospital revealed the interesting fact that 
20 % of patients had bacteriologically positive stools without 
symptoms of any kind, even after close interrogation and 
observation. These cases were occurring pari passu with 
overt cases of the disease. It was found that in the average 
case of clinical dysentery, without treatment, the organism 
continued to be excreted for an average of 32 days after the 
onset of the disease, whilst the bacillus was excreted for only 
half that period in symptomless cases. 

Following this finding, and in view of the lessons 
exemplified in the observations of McMillan, Hunter & 
Rhodes (1940), stricter vigilance was kept over staff nursing 
in wards where dysentery cases arose. In the female 
dysentery ward, where there were fourteen nurses, nine were 
found on close questioning to have had attacks suggestive 
of mild dysentery, and another nurse had positive stools 
with a complete absence of symptoms. There is reason to 
believe that non-resident staff go sick with dysentery which 
is unrecognised by their doctors, as several have proved to 
have positive stools on return to work after an illness sug- 
gestive of alimentary disturbance. 

At the beginning of the epidemic the prophylactic dysenteric 
vaccine recommended by Paddle (1938) was given to some 
1,600 patients. Although the vaccine was prepared in the 
same laboratory and with the same technique as Paddle’s 
the results obtained were disappointing. From agglutina- 
tion tests carried out in the present series it appears that 
any immunity conferred is of short duration, probably not 
longer than four weeks. However, the vaccine has proved 
of value in wards where one or two sporadic cases occurred. 
It must be given to every patient in the ward as soon as an 
active case is discovered and doses of 0-5 cm.* and 1-0 cm.* 
of vaccine containing 10° organisms per cubic centimetre 
are recommended. 
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HOSPITAL DIARRH@A 


by P. Evans, Archives of Disease in Childhood, 17, 130-135, 
September 1942 


Although institutional diseases have declined in importance, 
hospital diarrhoea still kills a large number of infants. The 
author, who is Assistant Physician to the Children’s Depart- 
ment of King’s College Hospital, London, discusses 203 cases 
of diarrhoea which occurred after admission to one of the 
Emergency Hospitals organised during the war by the 
Ministry of Health. An attempt is made in this paper 
to classify the attacks epidemiologically as a guide to 
prophylaxis. 

There were 110-130 beds available for children, arranged 
in five nursing units. In 27 months nearly 2000 children 
were admitted, of which nearly 500 were infants under 
2 years. In the 203 attacks of diarrhoea the total attack rate 
was 11 per 100 admissions. In older children the attack 
rate was 8, and in infants 20, per 100 admissions. No 
seasonal incidence was apparent. There were 190 epidemic 
and 13 sporadic attacks. The author divides the epidemics 
into food poisoning, bacillary dysentery, and other out- 
breaks. The latter, and the sporadic cases, were almost 
confined to infants under 2 years. 
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Two outbreaks of food poisoning were traced to the con- 
sumption of meat minced in an imperfectly cleaned mincer. 
Forty-nine children were affected, whereas meat from the 
same source, but unminced, was innocuous. Chemical 
changes could have been produced in a pabulum of meat 
remaining in the mincer from the previous day by the activity 
of ordinarily non-pathogenic organisms (Topley & Wilson, 
1936) and in these circumstances the toxins would be mixed 
with part of the next day’s mince. 

Bacillary dysentery was caused by Bact. Sonnei. Five 
outbreaks occurred, affecting 10 nurses and 89 children. 
On two occasions the epidemics affected over 49 people 
before coming under control. The reasons for this failure 
to prevent an obviously preventable disease were : 

1. Difficulties of early diagnosis and failure to isolate 
early. Confusion with surgical conditions which cause 
abdominal pain, pyrexia and vomiting. 

2. The disease is mild, especially in nurses, and may 
escape detection. Convalescent and healthy temporary 
carriers occur. 

3. Nursing difficulties with incontinent children, and the 
difficulty of obtaining nurses in wartime who are entirely 
adequate in training and numbers. 

4. Dysentery in England is usually mild and there may be 
a failure of nursing and medical staff to regard the disease 
seriously, although it can be fatal in infants (Nabarro & 
Signy, 1932). Failure among pediatricians to insist on the 
same evidence of freedom from infection as is required in 
typhoid fever. 

5. Slowness among bacteriologists in using improved 
methods of detection. 

The other outbreaks of diarrhoea affecting mainly infants 
were due to parenteral infections, which caused simultaneous 
respiratory infections in older children in the same wards. 

The smallest group, the sporadic cases, produced the most 
severe symptoms. Of 6 children more than 1 year old all 
survived, but of 7 younger than 1 year, 6 died. Dehydration 
was marked in all cases, a parenteral infection was often 
present, and the children were underweight. 

The author suggests that prophylaxis should be worked 
out independently for each hospital, with special reference to 
sterilisation of feeds and bottles, disposal of excreta, improved 
bacteriological methods, health of nurses, alertness of doctors, 
isolation, air-sterilisation and use of masks, and prompt 
diagnosis of urinary infection in children. 
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THE INFLUENCE OF SOCIAL CONDITIONS UPON 


DIPHTHERIA, MEASLES, TUBERCULOSIS AND 
WHOOPING COUGH IN EARLY CHILDHOOD IN 
LONDON 


by G. P. Wright & H. P. Wright, Journal of Hygiene, 42, 
451-473, October 1942 


The periodic national census records collected by the Registrar 
General and the “* New Survey of London Life and Labour” 
produced by the London School of Economics, together 
provide very detailed information about the social conditions 
of the people living in the Administrative County of London. 
With the help of this unusually extensive collection of data, 
the authors, working in the Department of Pathology at 
Guy’s Hospital, have examined the effects of certain social 
factors upon the mortalities and morbidities of some of the 
commoner specific infectious diseases of children below the 
age of five years. They have done this chiefly by correlating 
the medical and social data for the twenty-eight Metropolitan 
Boroughs into which London is subdivided for purposes of 
local administration. The boroughs vary considerably in 
their wealth or poverty, and thus provide a valuable source of 
material for such a statistical analysis. 

The mortalities of young children from measles and 
whooping cough were particularly high in those boroughs 
in which overcrowding, but not necessarily poverty, was most 
prevalent. On the other hand, the mortalities from diphtheria 
and tuberculosis tended to be rather less dependent upon the 
quality of the local housing conditions, and to be greatest 
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in districts in which a high proportion of the population 
followed unskilled and relatively poorly-paid occupations, or 
lived below the “ poverty line.”” Measles and whooping 
cough thus appeared to be diseases specifically resulting from 
overcrowding, while diphtheria and tuberculosis were diseases 
to whose causes poverty contributed in a greater variety of 
ways. The prevalence of diphtheria, alone of the four 
diseases, was dependent upon the number of children of 
school-age and under who were living in the family. 

The morbidity statistics are less complete and, in con- 
sequence of the occurrence of sub-clinical cases, inevitably 
less reliable than those for mortalities, but they bore out the 
same general conclusions. They also provided an explanation 
for the very strong correlation that was found between over- 
crowding and the high mortalities from measles and whooping 
cough. In badly housed districts the infants tend to acquire 
infection with these diseases at an exceptionally early age, 
and since the case-fatality rates decline particularly rapidly 
with increasing age, the elevated morbidities amongst the 
youngest of the infants, which result from overcrowding, are 
necessarily reflected in exceptionally high local mortalities. 
The findings in this study emphasize very strongly, therefore, 
the great desirability of taking every public health precaution 
likely to postpone the age at which a child contracts these 
two serious infectious diseases. 

Since scarcely any unpasteurised milk is now consumed in 
London, open cases of tuberculosis amongst adults provide 
almost the sole source of tuberculosis infection for young 
children. This is shown by the strong correlation found 
between the mortality from tuberculosis of young children 
and that for adults of 25 to 44 years old, whose age group 
includes much the largest proportion of the parents of young 
families. Of significance, too, is the finding that the correla- 
tion between the tuberculosis mortalities of infants and adults 
is higher for male adults (the “‘ fathers”’) than for female 
(the ‘‘ mothers ’’), a conclusion that has also been reached 
after several recent field studies in London and various 
European cities. The closer association of this disease in 
infancy with poor economic resources than with poor housing 
accommodation, indicates that important factors in addition 
to that of overcrowding influence the prevalence of tubercu- 
losis amongst young children. It is not yet possible, however, 
to go further than to suspect that nutrition is one of the most, 
if not the most, significant of these other factors. 
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RECENT TRENDS OF SOME INFECTIOUS DISEASES 
by W. J. Martin, British Medical Journal, 2, 540-542, 7/11/42 


The author, who is a member of the statistical staff of the 
Medical Research Council, attempts an estimate of the 
number of lives saved by new methods of treatment in some 
infectious diseases. Chief among these methods has been the 
use of the sulphonamides. This survey in most cases covers 
the last decade and is based on the ratio of deaths to notifica- 
tions, since the population at risk is not definitely known for 
1940 and 1941. 

Cerebrospinal Fever. In England and Wales the average 
number of deaths per 100 notifications during 1934 to 1937 
was 67. On this basis the expected number of deaths for 
1939 to 1941 would have been 16,876. Actually, 5,264 
deaths were registered. Again taking the figures of the last 
war for comparison, 8,068 cases were registered during the 
epidemic of 1915 to 1917, with a fatality rate of 64%. The 
reasonable supposition is that the introduction of sulpha- 
pyridine has saved about 10,000 lives from this disease during 
1939 to 1941 and reduced the fatality rate to one-third its 
former figure. 


Pneumonia. The position is complicated by the large 
annual fluctuations in the mortality rate. Accordingly, the 
author uses the incidence of bronchitis as an index of the 
favourability or otherwise of the various years. On this 
basis an undoubted decrease in the mortality rate for pneu- 
monia can be shown. Estimation of its extent, however, 
remains speculative. Nevertheless it does seem that the 
introduction of sulphapyridine has resulted in a reduction 
of mortality of 10% during the years 1939 to 1941. This 
represents a saving of 7,500 lives during that period. In 
Scotland the figures for lobar pneumonia are differentiated 
from those for other forms of pneumonia. There is again a 
substantial reduction in the mortality, and this is seen to be 








due chiefly to an improvement in the figures for lobar pneu- 
monia. The deaths from lobar pneumonia were reduced by 
39 % below the average rate before 1939, while in the other 
forms of pneumonia there was little change. 


Puerperal Sepsis. In the 10 years before the present war, 
the disease accounted for 40 % of the total maternal mortality. 
There was an average of approximately 17 deaths per 10,000 
live births. During 1939 there was a striking reduction in 
deaths from this cause, and this improvement was main- 
tained during 1940 and 1941. The average for these 3 years 
was 9 per 10,000 live births from puerperal sepsis, the im- 
provement again being due to the use of the sulphonamide 
group of drugs. 


Measles. No striking and sudden drop in the mortality 
can be demonstrated as in the case of the diseases already 
mentioned. There has been, however, a steady improvement 
over the past 20 years, due to a combination of factors. 
These include serum prophylaxis, improved nutrition, better 
standards of living, earlier and more frequent admissions 
to hospital and oxygen therapy. The virulence of the 
organisms may be lower and it is impossible to assess the 
relative importance of these different factors, but together 
they have resulted in a reduction of the mortality in child- 
hood of about three-quarters of what it was 20 years ago. 
This represents a saving of about 6,500 lives during 1940 
and 1941. 
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A CLINICAL AND BACTERIOLOGICAL SURVEY OF 
PNEUMONIA IN CHILDHOOD 


by E. Hendry, Archives of Disease in Childhood, 17, 111-121, 
September 1942 


This study from the Department of Pediatrics, Glasgow 
University, is based on 186 consecutive cases of pneumonia 
admitted to the Royal Hospital for Sick Children, Glasgow, 
between October Ist, 1939, and September 30th, 1940. Of 
these, 182 suffered from primary and 4 from secondary 
pneumonia. 

The bacteriological investigation was made on: 


(1) Throat swabs and nasal swabs from all patients on 
admission, at intervals during their stay in hospital, 
and after discharge. 

(2) Pus from middle ear and pleural cavities when these 
regions were involved. 

(3) Cultures from lung and splenic tissue, and from bile, 
in fatal cases. 


(4) Cerebro-spinal fluid in three cases. 


The causal organism was identified by intraperitoneal in- 
jection of broth cultures of the above material into mice. 
The resulting peritoneal exudate, or occasionally culture from 
the heart blood of the mouse, was used for typing the pneumo- 
coccus against Lederle’s series of immune rabbit sera (Neufeld 
reaction). 

In 57% of the 186 cases, a pneumococcus was cultured 
from the throat or elsewhere. From the remainder strepto- 
cocci, staphylococci, coliform bacilli or a mixture of these 
were the only organisms found on repeated examination. 
These cases could thus be divided into two groups: (1) those 
infected with the pneumococcus and (2) those infected with 
other organisms. 


Clinical Summary 


The greatest number of cases per month occurred in 
January, May, and August in that order. The unexpected 
rises in incidence in May and August were caused mainly 
by infection with type 19 pneumococcus. This organism 
accounted for 20-8 % of all cases, considering the year as 
a whole. Of the children suffering from pneumococcal 
pneumonia 60°3%, and of those with non-pneumococcal 
pneumonia 73-7 %, were under 2 years of age. Bad housing 
conditions seemed to predispose to pneumococcal infection, 
though no one type of pneumococcus was particularly 
responsible. 

The disease usually ran a mild to moderately severe course 
for both groups of patients. Sulphapyridine was given 
routinely to all and was necessary, on an average, for 8-75 days 
for each patient in the pneumococcal and for 7-6 days for 





each patient in the non-pneumococcal group. The leuco. 
cyte counts were surprisingly low (on admission to hospital 
and before the treatment with sulphapyridine began) and 
there was no evidence that one type of pneumoeoccus pro- 
duced a particular leucocyte response. 

An uncomplicated recovery took place in 85% of the 
pneumococcal and in 90 % of the non-pneumococcal group, 


Complications 


In both groups otitis media was the complication most 
frequently encountered and it occurred in seven pneumococcal 
cases. The types of pneumococcus found in these cases 
were 6, 22, 23 (two cases), 24, and 29 and in one case there 
was a mixed infection with types 20 and 31. All cases were 
fatal, as were two of the eight occurring in the non-pneumo- 
coccal group. 

Three cases, all fatal, developed meningitis (types 6, 19, 
and 25). From the first two, the pneumococcus was isolated 
from the throat swab and cerebrospinal fluid during life, and 
from the third from the cerebrospinal fluid only during life 
and from splenic and lung tissue at post-mortem examination, 

Arthritis occurred in one case in which culture from a 
throat swab and from joint fluid yielded type 23 pneumo- 
coccus. 

In the only case developing peritonitis it was impossible to 
determine the type of infecting organism as post-mortem 
examination was refused. Pneumococci, types 3 and 14, 
were isolated repeatedly from throat swabs during life in 
this case. 


Mortality 


The total death rate was 13-5%. In cases under two years 
of age in the pneumococcal group the mortality was 23 %, 
while it was only 5 % in cases over 2 years of age in this group. 
In the non-pneumococcal group the mortality was 14% 
under 2 years of age and nil over two years of age. For both 
groups the mortalities were 19% under and 3% over two 
years of age. 

Pneumonia caused by any of the pneumococci was therefore 
more serious than that caused by other organisms, but sulpha- 
pyridine was equally effective in both groups. 

Recovery was complete in all uncomplicated cases but was 
slow in three cases (types 1, 6, and 22). The pneumococcus 
usually disappeared from the patient’s throat soon after the 
acute stage of the illness was over. 


Bacteriological Summary 


Types 6 (18-5 %) and 19 (20-8 %) were the pneumococci 
most often isolated, followed by types 1, 9, 11, 22, 23, and 
29 in this order. Types 28, 32, and 33 were not found. 

Type | infection occurred more frequently in children over 
than under two years of age, but the only type 2 pneumococcus 
cultured was isolated from the throat of a child aged fourteen 
weeks. 


Discussion 


Pneumonia in childhood may be caused by almost any of 
the known types of pneumococci, against all of which sulpha- 
pyridine seems equally effective. All types, except 28 and 
32, were shown to have been responsible for the disease. 
Type 33 was not tested for, as the appropriate specific immune 
serum was not available. 

In the majority of cases the course of the disease was 
remarkably similar. No evidence could be obtained to 
show that a particular type of illness with distinctive signs 
and symptoms was caused by any one pneumococcus. 
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AN IMPROVED UNHEATED BLOOD TELLURITE 
MEDIUM FOR THE DIAGNOSIS OF C. DIPHTHERI4 


by K. I. Johnstone & K. Zinnemann, Journal of Pathology 
and Bacteriology, 55, 53-61, January 1943 


The tellurite medium containing heated blood on which 
McLeod and his colleagues, of Leeds (Anderson, Happold, 
McLeod & Thomson, 1931) first described the different 
types of diphtheria bacilli has been found to inhibit the 
growth of certain mitis and a few gravis strains occurring in 
various parts of the world. Of the media containing un- 
heated blood, designed to overcome this difficulty, the most 
recent is that of Hoyle (1941), who uses a Lab-Lemco (a meat 
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extract) base and blood laked by freezing and thawing, by 
distilled water or, more conveniently, by saponin. The aim 
of the present workers, also of the Department of Pathology 
and Bacteriology of Leeds University, was to devise a medium 
which was not inhibitory to any strains and which also 
retained the excellent type-differentiation of the original 
McLeod medium. 

As in the medium of Gundel and Tietz, a stock tellurite- 
blood mixture is prepared. Two parts of sterile 1% 
potassium tellurite solution are added to five parts of de- 
fibrinated rabbit or horse blood. Human blood is slightly 
less satisfactory. After 1-3 days’ incubation at 37° C. the 
blood will be found to be laked and the mixture can then be 
stored indefinitely in the cold. The best results are not 
obtained until it has been stored for three weeks. To pre- 
pare the medium 130 cm. of meat extract prepared by the 
low temperature method used for McLeod’s medium are 
added to 130 cm.* of 5 % agar in water at 50° C.; 42 cm.’ of 
the well-shaken tellurite-blood mixture are added and plates 
are poured. The medium is of the colour of red burgundy 
wine, darkening to mahogany on incubation. 

All strains of C. diphtheri@ gravis, mitis and intermedius 
grew well in 18 hours. Gravis colonies and those of inter- 
medius type, which were black with a translucent periphery, 
were larger than on the previously described media. 
The flat rough greyish crenated colonies of the gravis strains 
and the darker smooth shiny colonies of the mitis strains 
were readily recognisable. Most colonies of other organisms 
were brownish-black or white, and those of nasal diphtheroids 
smaller and greyer than the intermedius strains with which 
they are liable to be confused. The addition of indicator 
dyes and of urea to the medium produced unsatisfactory 
results. 

From the results of the inoculation of a series of swabs on 
both media it is clear that the new medium has the desired 
advantage over McLeod’s medium. In respect to colony 
size and type-differentiation it has some advantage over 
Hoyle’s medium, but this was found to be largely due to the 
use of the low temperature meat extract. This extract is 
never heated above 75° C. and is sterilised by filtration. 
When Hoyle’s medium was made up with this extract the 
advantage of the new medium disappeared to a great 
extent. When 1407 routine swabs were inoculated, first on 
inspissated serum and then on the new medium, the former 
detected 85-4°% and the latter 98% of the total number 
of positive swabs. It is thus likely that if the new medium 
alone had been used very few positives would have been 
missed. 
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THE NATURE OF THE RHEUMATIC CHILD 
by D. Hubble, British Medical Journal, 1, 121-125 & 154- 
158, 30/1/43 & 6/2/43 


In spite of intensive research the problem of the zxtiology of 
the rheumatic state in childhood is still unsolved. This is 
a reason for returning to the study of the disposition of the 
rheumatic child. The purpose of this paper is to answer the 
question ‘* Why did this child become rheumatic, and how can 
the etiological factors be controlled ?” 


Growing Pains. It was thought from the beginning of the 
century until after the last war that growing pains were a 
sign of early rheumatic taint. Doubt was cast on this by 
Winnicott (1931), Sheldon (1936), and Hawksley (1939), 
and Kaiser found limb pains in 7% of 48,000 normal 
children in 1927. In 1936 the incidence of cardiac rheu- 
matism was only 0-8 % in over 300,000 London children 
examined. 

The causation of growing pains has been attributed to 
fatigue, normal growth, latent infection, postural deformities, 
and fibrositis. Winnicott ascribes it to an emotional dis- 
Order associated with the child’s growth. Indeed there is a 
response to simple psychotherapeutic and sedative measures. 
The children are sulky, irritable, fatigued, sleepless, and cry 
incessantly. The pains are in the muscles of the thigh, and 
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come on at the end of the day or during the night. The 
pains of subacute rheumatism, however, are in the joints, are 
present in the morning and persist all day, and are worsened 
by walking. Sheldon (1936) found that only 2 out of 189 
children with growing pains developed rheumatism after an 
interval of 4 years. 

The author concludes that growing pains in children reflect 
a disorder of psychological adjustment and that they are 
quickly removed by simple and appropriate treatment. 
Active rheumatism should never be diagnosed unless arthritis 
or carditis is present. The possibility that subacute rheuma- 
tism represents the growing pains of children predisposed to 
rheumatism cannot be denied. This consideration is only 
of theoretical importance in etiology, and is of no account 
in the treatment of growing pains. 


Chorea. Chorea is usually regarded as a brain inflamma- 
tion caused by the rheumatic invader, but its structural 
pathology is unknown. Buzzard & Greenfield (1921) and 
others define chorea as a functional disorder of the nervous 
system characterised by sudden aimless irregular movements, 
muscular weakness, and emotional instability. 

Clinically there is no evidence of inflammation and no 
fever, leucocytosis, or changes in the cerebrospinal fluid. 
The movements cease during sleep. Findlay (1931), Coombs 
(1924) and others believe chorea to be emotionally induced, 
usually by the stresses of education, sudden frights, domestic 
unhappiness, etc. It is commoner in girls, whose nervous 
system is less stable. 

' Chorea is a frequent associate of the rheumatic state, and 
it is evident that the effects of rheumatic inflammation on the 
cerebrum of a predisposed child are the same as those of 
prolonged emotional strain. This association can be recon- 
ciled if the rheumatic state is regarded as having 2 com- 
ponents: nervous instability, and inflammation of the heart 
and joints. Both may occur independently, but either 
favours the development of the other. 

The author concludes that chorea may be defined as a 
functional disorder of the nervous system, characterized by 
irregular motor activity and emotional instability, which 
develops in predisposed individuals, particularly girls of 
the poorer classes, following acute psychic trauma or pro- 
longed psychic stress, or during and after the development of 
the rheumatic state. 


Astiological Factors in the Rheumatic State. Three factcrs 
are universally accepted. Age, social grouping, and the 
hemolytic streptococcus. The age group 3 to 15 is the 
danger period—the age period of mental integration and 
adjustment from the cot to the family, and out into the world. 
Still (1927), and later Glover (1930), found the disease 20 to 
30 times commoner in the poor than in the rich. It occurs 
not in the very poor, however, but in the better-class poor 
families. They have been in more fortunate circumstances, 
and have fallen on evil days. In these children the nervous 
strain of poverty will be greater. The factors of poor 
clothing, damp, malnutrition, overcrowding, etc., un- 
doubtedly explain the association of rheumatism with poverty 
at all levels, although large-scale investigations in Britain 
by the Medical Research Council (1927) have established that 
the incidence of rheumatism is not in direct relation to the 
degree of poverty. The infective factor, in the form of the 
hemolytic streptococcus, may find the child’s resistance 
weakened by emotional disorder, as in the subacute 
rheumatic state or chorea. In the absence of nervous in- 
stability the infecting organisms may be in sufficient 
strength to overwhelm the body defences, e.g. following 
acute tonsillitis. 

The author concludes that the almost absolute limitation 
of the rheumatic state to an age group and its common 
association with poverty do not refute the theory that nervous 
instability in the child is part of the rheumatic diathesis, nor 
does the recognised association with infection in some of its 
phases controvert such a theory. 


Type of Child. Abovt one-third of cases of rheumatic 
carditis show evidence of preceding nervous instability. The 
children are not neurotic but show a quantitative increase 
in emotion and kinesis. This nervous instability is an 
important factor in the development of the rheumatic 
state. 


Treatment. The author makes the following recommenda- 
tions: (1) Do not regard the child as suffering from the 








rheumatic state until carditis is definitely diagnosed. This 
will prevent the formation of cardiac neurosis. (2) Seek for 
evidence of nervous instability. Treatment of this will 
limit the extent of the rheumatic disorder in‘ childhood. 
Psychiatric treatment should be by reassurance, smoothing 
out of gross environmental stress, and sedation with pheno- 
barbitone during growing pains, subacute rheumatic state, 
chorea, and acute rheumatism. 
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TREATMENT OF SCABIES BY T.E.T.M.S. 

by T. M. Clayton, British Medical Journal, 1, 443-445, 
10/4/43 

Gordon & Seaton (1942), using weak solutions of tetra- 
ethylthiuram monosulphide (T.E.T.M.S.) on rats infected 
with itch-mites of the genus Notoédres found it more lethal 
to the parasite than either benzyl benzoate or dimethyl- 
thianthrene. Percival (1942) cured 50 cases of human scabies 
with a 5% solution but found it much less satisfactory in 
0-25 % strength. The investigation reported in the present 
paper was undertaken by a Medical Officer of Health at a 
First-Aid Post in Blaydon, England, to test the potency of 
T.E.T.M.S. against the parasite responsible for scabies in 
human subjects. The full strength—an emulsion containing 
T.E.T.M.S. 25%; polyglycerol ricinoleate, 10°; industrial 
methylated spirit, 65 °,—was first tested on the arms of 
15 volunteers for 3 consecutive days without dermatitis or 
other detriment. A preliminary routine preparation of the 
skin with soap and water was used on the volunteers and in 
subsequent cases. 

After a further preliminary trial [in which 4 patients with 
scabietic lesions of comparative equality on both arms were 
selected, the one arm being treated with 25 % T.E.T.M.S. and 
the other with a standard solution (Ministry of Health, 1940) 
of benzyl benzoate], the 25 % emulsion was used on 14 severe 
or severely complicated cases of scabies. The entire body, 
except head and neck, was subjected to a uniform method of 
preparation with soap and water while coarse sponges were 
used for frictional purposes. After drying with a towel, the 
body was rubbed all over with the emulsion and raw or 
grossly septic areas were dressed with white lint wrung out 
of the solution. Further treatments were given at intervals 
of 3 and 4 days. 

A second series of 93 cases were treated in a similar manner, 
every day or every second day, with a 5 % aqueous prepara- 
tion of the 25% emulsion and no directions were given 
regarding the sterilisation of bedding and clothing. Subjects 
in this series were visited on two subsequent dates, the first 
not under two to three weeks and the second not under one 
month after the last application of T.E.T.M.S. 


Summary of Results 

An approximate average number of three applications was 
used in each series. In the first series 11 out of 14 cases 
were cured, the remaining 3 being probable reinfections. In 
15 volunteers and 18 patients the emulsion failed to produce 
a dermatitis. 

It appeared to have very beneficial results upon some of 
the secondary concomitants of scabies. 

The emulsion had a tendency to sting especially in some 
of the more severely affected cases, probably due to the 
spirit content. In the second series of 93 cases, all were 





cured, although a mild erythematous dermatitis was Produced 
in 7 cases. 


Comment and Suggestions 

The 25 % emulsion may be found useful and time-saving jp 
severe and hospitalised cases. Treatment, perhaps, erred on 
the generous side in the first series and the author suggesis 
that a similar emulsion with a smaller percentage of 
T.E.T.M.S. may give comparatively good results, especially 
if the stinging sensation can be eliminated. [In the compara. 
tive test the 25% T.E.T.M.S. caused a more decided retro. 
gression of lesions than the benzyl benzoate solution (subse. 
quently confirmed on other patients).] The preparation has 
proved to be a sarcopticide of potency against the human 
itch-mite. 

In the series of cases described, and in the writer’s experience 
generally, routine fumigation of clothing is considered un. 
necessary besides being expensive. 

[The extracts in square brackets relate to an experiment 
carried out in June 1942, and are included at the author's 
request, although no reference is made to them in the original 
paper.] 
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SPECIFIC IDENTIFICATION OF THE CHIEF PATHO- 
GENIC CLOSTRIDIA OF GAS GANGRENE 


by G. F. Petrie & D. Steabben, British Medical Journal, 1, 
377-379, 27/3/43 


The technique for isolating pathogenic anaerobes is often 
laborious and demands considerable skill and experience. 
In war-time, gas gangrene may result from infection of 
a severe wound with these microbes. It is, therefore, im- 
portant to simplify if possible the identification of the causal 
anaerobes of this dangerous disease. 

The authors, working in the Serum Department of the 
Lister Institute of Preventive Medicine at Elstree, England, 
have described a specific test for identifying with certainty— 
without taking into account any other differential character 
of the associated bacterium—the three chief pathogenic 
clostridia of gas gangrene, Cl. welchii, Cl. septicum, and 
Cl. oedematiens. The method consists in growing the culture 
on the surface of agar to which an appropriate amount of one 
of the specific antitoxins has been added. During the growth 
of the colony, toxin is produced, diffuses outwards from the 
colony, and interacts with the homologous anti-toxin to form 
a delicate but unmistakable precipitate resembling a halo 
round the colony. The method is identical with that used 
by Petrie (1932) to distinguish between rough and smooth 
strains of meningococcus, pneumococcus, and B. dysenteriae 
(Shiga) and also between the two main serological groups of 
meningococcus. 

The basal medium used is a 3-5 °% Evans-peptone agar to 
which the ingredients necessary for the production of high- 
grade toxin are added at the time of pouring the melted agar. 
Thus, for Cl. welchii these consist of 0-5 % glucose and 10% 
of a sulphated horse-muscle extract (Macfarlane & Knight, 
1941); for Cl. oedematiens, 10 % of the horse-muscle extract 
without glucose; and for Cl. septicum, 0-5 °% glucose and 
10% normal horse serum. Lastly there is added 1 cm’. of 
the appropriate antitoxin diluted in broth so as to give a con- 
centration of 8 units of antitoxin per cm.* of the medium. 
After the melted agar has been poured into the culture dishes, 
they should be dried in an incubator at 37° C. for at least 
5 hours to prevent motile organisms from forming a film over 
the surface. The cultures may be made in the usual way, or 
a heavy inoculation with a platinum-loopful of a pure or 
reasonably pure culture can be implanted on the agar at any 
chosen site. The growths are examined after 24 or 48 hours’ 
incubation at 37° C. in an anaerobic jar. If the resulting 
colonies are well-grown but show no precipitate, they should 
be placed at room temperature aerobically and observed 
daily, because the haloes, especially those of Cl. oedematiens, 
may be slow in appearing. When the precipitate has been 
laid down as an apparently uniform deposit and is left aero- 
bically at room temperature, concentric (Liesegang) rings 
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often appear. These are so characteristic as to leave no 


doubt of the specific nature of the precipitate. 





Reproduced by courtesy of the British Medical Journal 
Shows ring of specific precipitate round the colonies of Cl. welchii 
on a medium containing C/. welchii antitoxin. Illustrations of 
the rings produced with C/. septicum and Cl. oedematiens accom- 
pany the original paper. 


The haloes can be seen against a black background in 
good day-light but a simple magnifying glass is helpful, or 
a black screen with a source of bright light placed behind a 
central opening in it. The method has the advantage that the 
presence of other bacteria does not influence the formation 
of the precipitate so long as the toxin of the clostridium is 
not destroyed by metabolic products liberated by the con- 
taminants. The authors express their confidence, based on 
present knowledge of the toxins of this group, that the test, 
when positive, is conclusive. 
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EARLY DIAGNOSIS OF WOUND INFECTION WITH 
SPECIAL REFERENCE TO GAS-GANGRENE 

by D. McClean, H. J. Rogers & B. W. Williams, Lancet, 1, 
355-360, 20/3/43 


The case-mortality from wound infections due to the gas- 
gangrene organisms remains obstinately in the region of 
30-60 °%. In the early stage of infection, when the tissues are 
still capable of recovery, the clinical changes are so slight 
that even with considerable experience the surgeon can seldom 
form a definite opinion as to the presence of an anaerobic 
infection. In view of the difficulty of rapid bacteriological 
diagnosis it seemed worth while to explore the possibility of 
detecting the presence of actively proliferating pathogenic 
organisms at a stage when the infection cannot be recognised 
by clinical or ordinary bacteriological examination. The 
methods put forward by the authors of this paper from the 
Lister Institute of Preventive Medicine, Elstree, and St. 
Thomas’s Hospital, London, depend upon the detection of 
enzymes produced by bacteria in the wound exudate. These 
enzymes are apparently produced by a large proportion of 
wound infecting organisms and can be detected by simple 
tests. 

It has been known for some years that organisms of the 
gas-gangrene group, staphylococci, streptococci, and pneumo- 
cocci, produce, in addition to their recognised toxins, sub- 
stances which cause an immediate increase in the perme- 
ability of the connective tissues. Subsequent work has shown 
that these substances are very closely associated, if not iden- 
tical, with a group of enzymes which hydrolyse the mucopoly- 
saccharide known as hyaluronic acid, which is widely dis- 
tributed in the connective tissue. It has recently been shown 
that the lecithinase produced by C/. welchii is almost certainly 
identical with the « toxin and is immunologically specific. 

The authors describe the results of infection experiments 
with Cl. welchii, Cl. septicum and Cl. oedematiens in groups 
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of guinea-pigs. In infections caused by organisms which 
produce hyaluronidase, there is a steadily mounting titre of 
this enzyme in the oedema fluid and muscle extracts as the 
infection proceeds. It appears that the enzyme can be 
detected in the oedema fluid as soon as the latter is present 
in sufficient volume to be collected for examination, and in 
the muscle as soon as the earliest sign of infection appears. 
Lecithinase (alpha toxin) can ordinarily be detected at a 
similar stage in infections due to Cl. welchii. 

A survey of representative strains indicates that a large 
proportion of C/. welchii associated with clinical gas-gangrene 
produce hyaluronidase. All the strains of Cl. septicum 
examined produce this enzyme. The position of Cl. oedema- 
tiens is unsatisfactory ; less than half the strains examined 
produce the enzyme and there is no evidence that this property 
is correlated with the incidence of gas-gangrene due to this 
organism. The lecithinase produced by C/. oedematiens is 
of such low potency that it is unlikely to be of diagnostic 
significance in the tissue fluids. 

The authors describe in detail methods for the detection 
of hyaluronidase and lecithinase which can be used in the 
field with the minimum of apparatus. Hyaluronidase can be 
detected and its concentration measured by tests depending 
upon its power to reduce the viscosity of hyaluronic acid 
(McClean & Hale, 1941) or by its power to destroy the 
capacity of a protein-hyaluronic acid complex to form a 
typical mucin-clot on the addition of acetic acid (McClean, 
1943). Hyaluronic acid can be obtained from the ““Wharton’s 
jelly ’ of umbilical cord. Lecithinase can be detected and 
measured by its capacity to produce turbidity in emulsions of 
egg-yolk (van Heyningen, 1941) or by the liberation of acid- 
soluble phosphorus from lecithin (Macfarlane & Knight, 
1941). Simple methods of diagnosing the bacterial source 
of the enzymes by means of specific neutralization tests with 
appropriate antisera are also described. 

The authors suggest that these experimental results should 
be applied to the examination of clinical material from wounds 
in the hope that they may furnish useful diagnostic informa- 
tion at an early stage of infection, and thus assist both surgical 
and ancillary treatments. 
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TETANUS IN THE MIDDLE EAST—EFFECTS OF 
ACTIVE IMMUNISATION 

by J. S. K. Boyd & J. D. Maclennan, Lancet, 2, 745-749, 
26/12/42 

This report from two British Army bacteriologists records the 
incidence of tetanus during the first two years of war in the 
Middle East and attempts to assess the part played by active 
and passive immunisation in the prevention of this disease. 
Passive immunisation in the 1914-18 war reduced the in- 
cidence of tetanus to under | per 1000, but the present war 
is the first occasion on which active immunisation has been 
given an extensive trial in man. Active immunity in the 
British Army is produced by inoculation with formolised 
toxoid, two injections being given at intervals of 6 weeks 
and a third six months later. Antitoxin does not appear in 
the blood until after the second injection, when it rises, on 
an average, to about 0- 1-1-0 units per cm.* of serum, after- 
wards declining. The third injection results in a rise to from 
2-10 units per cm.* of serum—in some cases to higher levels. 
In the British Army it is the practice, in spite of this active 
immunisation, to give to wounded men 3,000 international 
units of antitetanic serum, to provide passive immunisation 
covering the period immediately after the receipt of a wound. 
In the 1939-40 campaign in France about 90% of men in 
the British Army were actively immunised. Eight cases of 
tetanus were reported amongst the evacuated troops and all 
of these were in uninoculated men. 

Virulent tetanus bacilli were found in 9 % of soil samples 
in the Middle East and Western Desert. Tetanus bacilli 
were cultivated in eighteen out of 214 cultures taken from 
serious wounds in hospital. The authors emphasise that 
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the mere presence of terminal-spored bacilli in wounds is of 
no significance for the diagnosis of tetanus and that the early 
diagnosis must be made on clinical grounds. In the period 
covered, 18 cases of tetanus were encountered in the Army 
of the Middle East, and the incidence in the British troops 
was 0-13 per 1000 wounded. In the South African force, 
however, in which active immunisation had not been carried 
out, the incidence was 1-6 per 1000 wounded. Of the 18 
cases reported, 4 occurred in men who had been immunised 
with two doses of toxoid, and only 1 in a man who had re- 
ceived the full three doses ; the other 13 were in unimmunised 
subjects. None of the 5 actively immunised men who 
developed tetanus had received the prophylactic dose of 
antitoxic serum prescribed as a routine measure: 2 of these 
men recovered and 3 died. In the 13 unimmunised patients 
who developed tetanus 7 recovered and 6 died. 

The chief feature of this report is that in spite of evidence 
in support of the value of active immunisation between one- 
third and one-quarter of the cases occurred in immunised 
subjects. The limitations of the procedure demand attention. 
Detailed histories of these cases (which are given in full in 
the original paper) show two possible causes of failure: The 
first was that there was an insufficient response to immunisa- 
tion; it is thought that this may be overcome by the third 
dose of toxoid, which was not formerly in use but is now 
always administered when possible. The second was that 
local conditions in the wound favoured massive and fulmina- 
ting infection and the production of an amount of toxin 
incapable of neutralisation by the antitoxic powers of the 
body. It is clear that the protection afforded is limited and 
may be overcome by such a massive infection. The second 
cause may be prevented by the adequate surgical removal of 
dead tissue, which should be a routine measure in the pre- 
vention of all the anzrobic infections (gas gangrene and 
tetanus). In one case the “ closed plaster ’’ technique pre- 
vented the early recognition of the presence of a mass of 
necrotic tissue. 

The authors point out that their report is based upon 
findings in a country where the risk of tetanus is low. Whether 
active immunisation will give good protection where the risk 
is high, e.g. in France or Flanders, remains to be seen. 
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FURTHER OBSERVATIONS ON ACUTE STAPHYLO- 
COCCAL INFECTION 

by E. C. B. Butler & F. C. O. Valentine, Lancet, 1, 194-197, 
13/2/43 

For the last four years the authors, Assistant Surgeon to, 
and Director of the Inoculation Department of, the London 
Hospital, have made a special study of acute illness due to 


This Bulletin is published by the British Council. 


staphylococcal infection. They now report in detail 34 cases 
and indicate the points they consider most important jp 
prognosis and treatment. 

In an earlier paper (Valentine & Butler, 1939) the authors 
described their methods of investigation. A blood culture 
in a solid medium was made every few days so that the rise 
or fall in the number of organisms in the patient’s blood could 
be followed. Secondly, the antileucocidin in the patient's 
serum was titrated, as an investigation of the various anti- 
bodies produced in response to staphylococcal toxins had 
led the authors to conclude that antileucocidin was the most 
important in the development of resistance. 

On the basis of these two investigations, and of the clinica] 
state, the present series of cases is divided into 5 groups: 


Group 1. The blood colony count was either very high 
(500-1000 colonies per cm.*) at the beginning or rose rapidly, 
and the antileucocidin titre was not raised. Clinically, the 
cases were fulminating and all died within 11 days; in 4 out 
of 9 the infection started from a septic focus on the face. 


Group 2. The colony count was above 30, but 3 out of 
8 patients recovered. Death was due either to an increasing 
blood infection, as in group 1, or to secondary abscesses in 
vital organs, e.g. the lungs. As death did not occur for 
3-6 weeks antibodies had time to form, and the antileucocidin 
titre was higher than in group 1. 


Group 3. The colony count was below 20 and only 3 
cases died out of 12. Many cases of osteomyelitis fell into 
this group. The antileucocidin titre rose to a high level 
during the illness. 


Group 4. The blood culture was sterile and the illness 
less acute, but pyemic abscesses developed. 


Under Group 5 were classed those rare cases where the 
blood culture was sterile although there were severe symptoms 
of toxemia. Antileucocidin was titrated in one case and was 
found to be low. 

In discussing treatment, the authors place great emphasis 
on excision or drainage of the primary focus, from which 
the infection of the blood stream is often maintained. 
Chemotherapy with sulphathiazole (the most effective of the 
sulphonamides against the staphylococcus) has not been 
shown to save life in fulminating cases and it does not neces- 
sarily sterilize the blood; it may be useful where there 
are secondary abscesses beyond the reach of surgery, for 
example in the lungs. Antitoxin with a high antileucocidin 
titre is recommended in severe cases unless the illness has 
lasted for 10 days (when the patient’s antibodies may be 
expected to have risen) or unless the patient’s antibodies 
have been titrated and found to be already high. 
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